Nano-sized MRI contrast agents with dendrimer cores.
Gadolinium-based MRI contrast agents (CAs) can be effective at a approximately 100-fold lower concentration of Gadolinium ions in comparison to the concentration of Iodine atoms required for CT imaging. Therefore, a number of dendrimer based macromolecular MRI CAs of various sizes and properties prepared employing relatively simple chemistry are readily available that can provide sufficient contrast enhancement for various applications. Molecules up to 20 nm in diameter behave differently in the body depending on their size. Even if these molecules possess similar chemical properties, small changes in size can greatly impact their pharmacokinetics. Changes in molecular size up to 15 nm in diameter altered permeability across the vascular wall, excretion route, and recognition by the reticuloendothelial system. Smaller sized polyamidoamine (PAMAM) dendrimer-based contrast agents, i.e., less than 3 nm in diameter, easily "leak" across the vascular wall resulting in rapid perfusion throughout the body. Contrast agents 3-6 nm in diameter were quickly excreted through the kidney indicating these agents to be potentially suitable as functional renal contrast agents. Contrast agents 7-12 nm in diameter were retained in circulation and were better suited for use as blood pool contrast agents. Hydrophobic variants of CAs formed with polypropylenimine diaminobutane (DAB) dendrimer cores quickly accumulated in the liver and potentially have use as liver contrast agents. Larger hydrophilic agents have suitable characteristics for lymphatic imaging. Finally, contrast agents conjugated with either monoclonal antibodies or with avidin are able to function as tumor-specific contrast agents and might also be employed as either gadolinium neutron capture therapy or in conjunction with radioimmunotherapy.